REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


aathmna^'nd'maintatninq'ihedata  Mwled'andcofnpleiingand  wiewtng  thecoliection^F  information  Send  tommeiits  regarding  this  burden  estimate  or  any  other  a 
gathering  and  mairuaining  me  aaia  neearo,  jj  y  burden  to  Washmaton  Headauarters  Services  Directorate  for  information  Operations  and  Reports.  12 

gigwfffuriM  DC2°503- 


3.  REPORT  TYPE  AND  DATES  COVERED 


1.  AGENCY  USE  ONLY  (Leave  blank) 


4.  TITLE  AND  SUBTITLE 


2.  REPORT  DATE 

10/28/94 


Final,  10/1/91  -  9/30/94 


5.  FUNDING  NUMBERS 


Coupling  of  Brain  Muscarinic  Receptors  to 
Second  Messengers 


6.  AUTHOR(S) 

Esam  E.  El-Fakahany,  Ph.D.,  Div.  of  Neuroscience 
Research  in  Psychiatry,  University  of  MN  Med. 
School,  Box  392  UMHC ,  Minneapolis,  MN  55455 _ 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

University  of  Minnesota,  Office  of  Research  &- 
Technology  Transfer  Administration,  1100 
Washington  Ave.  S.E.,  Suite  201,  Minneapolis' 
MN  55415  .  -4 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


SPONSORING  /  MONITORING 
AGENCY  REPORT  NUMBER 


ft-lto  3  7  S4  9.  /  -LS 


11.  SUPPLEMENTARY  NOTES 

The  view,  opinions  and/or  findings  contawlgy  in  this  report  are  those  of  the 
author (s)  and  should  not  be  construed  as  an  official  Department  of  the  Army 
position,  policy,  or  decision,  unless  so  designated  by  other  documentation 
12a7  DISTRIBUTION  /AVAILABILITY  STATEMENT  I  12b.  DISTRIBUTION  CODE 


Approved  for  public  release;  distribution  unlimited. 


13.  ABSTRACT  (Maximum  200  words)  ,  .  . 

Stimulating  muscarinic  acetylcholine  receptors  results  m  activation 
of  various  signal  transduction  pathways.  The  goal  of  the  research  was 
to  investigate  the  selectivity  of  coupling  of  the  currently  known  5 
subtypes  of  muscarinic  receptors  to  these  different  second  messenger 
pathways.  Results  indicate  that  ml  m3  and  m5  muscarinic  receptors  are 
coupled  to  enhanced  phosphoinos i t ide  hydrolysis,  while  m2  and  m4 
receptors  are  coupled  to  a  decrease  in  cyclic  AMP  formation.  Results 
also  demonstrate  efficient  coupling  of  m5  muscarinic  receptors  to 
generation  of  nitric  oxide. 


19950203  159 


14.  SUBJECT  TERMS 


15.  NUMBER  OF  PAGES 


Receptors  -  Muscarinic  acetylcholine  —  second  messen 

^  .  .  •  __  16.  PRICE  CODE 

gers  -  signal  transduction. 

17  SECURITY  CLASSIFICATION  18  SECURITY  CLASSIFICATION  I  19.  SECURITY  CLASSIFICATION  20.  LIMITATION  OF  ABSTRACT 
OF  REPORT  OF  THIS  PAGE  OF  ABSTRACT 


I  UNCLASSIFIED 

MSN  7540-01-280-5500 


UNCLASSIFIED 


UNCLASSIFIED 


Standard  Form  298  (Rev  2-89) 

Prescribed  by  ANSI  Std  Z39*i8 
298-102 


FINAL  REPORT 


29594— L8 

"Coupling  of  Brain  Muscarinic  Receptors  to  Second  Messengers" 

Esam  E.  El-Fakahany,  Ph.D. 


STATEMENT  OF  THE  PROBLEM  STUDIED: 

Muscarinic  acetylcholine  receptors  play  very  important  roles  in 
relation  to  regulation  of  brain  functions.  Mammalian  brain  contains 
five  different  subtypes  of  muscarinic  cholinergic  receptors  which 
respond  to  the  neurotransmitter  acetylcholine.  The  main  goal  of  the 
research  project  was  to  investigate  the  selectivity  of  coupling  of 
these  receptor  subtypes  to  various  second  messenger  signaling 
mechanisms. 


SUMMARY  OF  THE  MOST  IMPORTANT  RESULTS: 

The  selectivity  of  coupling  of  different  subtypes  of  muscarinic 
receptors  to  various  second  messenger  signaling  pathways  was 
studied  in  mammalian  cell  lines  which  are  individually  transfected 
with  the  genes  which  encode  for  each  of  the  five  subtypes  of 
muscarinic  acetylcholine  receptors.  Activation  of  ml,  m3  or  m5 
muscarinic  receptors  resulted  in  a  significant  enhancement  of  the 
hydrolysis  of  phosphoinositides.  On  the  other  hand,  activation  of 
m2  and  m4  muscarinic  receptors  resulted  in  inhibition  of  cyclic  AMP 
formation.  Some  muscarinic  receptor  agonists  are  able  to 
discriminate  among  various  subtypes  of  the  receptor  by  showing 
functional  selectivity.  Our  studies  demonstrated  the  importance  of 
equalizing  the  number  of  expressed  receptors  for  studying  such 
agonist  selectivity. 

We  also  studied  the  selectivity  of  coupling  of  various  subtypes  of 
muscarinic  receptors  to  another  very  important  second  messenger 
signaling  mechanism,  namely  the  generation  and  release  of  nitric 
oxide.  Nitric  oxide  plays  important  roles  in  learning  and  memory. 
It  had  also  been  shown  to  be  involved  in  neurotoxicity.  Our  studies 
demonstrated  that  m5  muscarinic  receptors  which  are  efficiently 
coupled  to  enhanced  generation  of  nitric  oxide.  These  receptors  are 
localized  in  basal  ganglia.  Their  efficient  coupling  to  generation 
of  nitric  oxide  might  be  important  for  cholinergic  enhancement  of 
dopamine  release. 
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